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One OU; Two Phased Remedy

— Surface Remedy (Phase 1): waste rock, tailings, soils, &
abandoned mill buildings
e Construction completed Nov 2012
e Consolidated mine waste materials into 2 consolidation cells

— Subsurface Remedy (Phase 2): AMD from Mine Tunnel
e Discharging AMD from the Big Five tunnel

— Innovative: tunnel plugging with an in-tunnel treatment process
* Addressed in this RA funding request
* May require Phase 3: external passive bioreactor for polishing



Exemption 5: AC, AWP
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not degrade
Left Hand Creek; an

3. Reducing the contaminant pathways to benthic
aquatic organisms living at the surface
water/sediment interface or contamination in
sediment to levels that are protective of aquatic life,
with the ultimate goal of attaining surface water
standards to ensure long-term survival of fish and
benthic aquatic organisms in Left Hand Creek.



er does not
nd aquatic ecological

. Ensuring that co
adversely impact hum
receptors; and

. Ensuring that contaminated groundwater does not
adversely impact receiving surface waters.

Phase 1 RA reduced contaminant contributions from

surface deposits of mine waste materials. Phase 2,
addressing the Big Five tunnel, will further address both
surface & groundwater RAO’s

Remedy designed to meet surface water quality criteria at a

downstream Point of Compliance



e Rem
surfac
situ”

e Submerge (to't y practicable)
source materials in order to minimize contact
with oxygen, and to implement active
neutralization of impounded mine-pool water
in order to treat continuing long-term acid
water inflows
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— bulkhead

— Submerge inhibit AMD

generation

— Re-circulate mine-poo ection of the tunnel

— Allow for the addition of more reactive caustics into the tunnel
upstream of the bulkhead

— Treatment (caustic addition & recirculation) is anticipated to be
required as the mine tunnel floods, and may be required on a periodic
basis thereafter

— Monitor!

— System will be flexible: other amendment types (organic carbon) could
be utilized if initial flooding & neutralization do not impede oxidation

of AMD generating minerals
11



ensure ne
seeps) -
— Utilize geophy
arrays (surface & downt
— Install a network of monitoring wells

* Field monitoring
— Monitor known seeps
downgradient of tunnel
(currently discharging clean water)
— Sample Left Hand Creek upstream
& downstream of known seep locations
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Bulkhead Const )W Through Pipe

Extraction well for

Recirculation
Lime Primary &
packing in Coffer Dam Bulkhead redundant pipes for
tunnel (concrete) water release

(not shown)




e Phase3inR

— Allows construction of ex-situ bioreactor system if
additional treatment of the mine tunnel discharge is
determined to be necessary after a 2-year monitoring

period
e This remedy is a novel treatment technology
aimed at restoring ground & surface water quality

& reducing long term O&M costs for treating
mine influenced water
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Remedial Action

State Share

EPA Share

Schedule

Surface Remedy
Phase 1

Complete
$2,000,000

Complete
$200,000

Complete
$1,800,000

RA on Start
June 4, 2012

RA Complete
Pending Report

Subsurface Remedy
Phase 2

$3,290,000

$329,000

$2,960,000

RA Start
FY2013

Subsurface Remedy
Phase 3 (if required)

Total RA Remaining

$2,000,000
(estimated)

$7,290,000

$200,000

$729,000

$1,800,000

$6,560,000

RA Start
FY2016




Could be Site C s not needed
Costs outlined as Optio
IF Phase 3 is needed:

— Design needed; one construction season

— Anticipated that bioreactor would be operated in conjunction with
in-tunnel treatment

— Construction Complete anticipated after Phase 3 (if implemented)
— Costs outlined as Option B in next slide
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Transient Resider

Estimated
2 —10 yeal

Estimated at five unique i

Recreational Users

Estimated at 20+ unique individuals per year (nearby trails & historic features)
May be underestimated due to proximity metro area

Water Users

Residences have unpermitted shallow ground water wells; but not used for drinking water
Recreational users may contact surface waters

Left Hand Creek is drinking water source for Left Hand Water District Approximately 15,000
consumers

Big Five Adit discharges into Left Hand Creek
Mine tunnel blow out; could cause a temporary shut down of the drinking water plant
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e Zinc: mean 0.6

*Some sample locations e
Cd, & Mn

*Exposure pathways include waterborne & food chain exposure;
ingestion and dermal exposure

*HQs ranged from <1 to 3 for ingestion & dermal exposure

eCancer risks ranged from 10° up to 1073 if drinking surface
water; location dependent

*Residents are buying drinking water & using shallow
groundwater for other uses

*Fish ingestion: excess cancer risks for As & Cr

ing water standards for Cu,

19



— Cadmium, Coppe

HQs greater than 1 for aquatic life

Fish & benthic invertebrate populations appear drastically
reduced compared to un-impacted streams in area

Colorado Natural Heritage Program

— Selected the canyon downstream of the Site to be a Potential

Conservation Area due to its significant biodiversity
20




AMD
of disso
Creek

Left Hand Creek | imary offsite
transport mechanism for contaminants

Metals undergo various reactions in surface
water that control the extent of transport
diurnally & seasonally

Tunnel collapse areas could break free
— Releasing large volume of water at one time
— Carrying contaminants farther downstream
— Potentially impacting the drinking water plant intake

21
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— Floodi eading to

endments to the

— Ability to re-
ent/neutralization,

mine-pool in-si
is innovative
Anticipated to reduce the long term O&M costs typical in
AMD treatment
— By reducing generation of AMD & treating in-situ
— Avoid traditional long term water treatment plant
Expect to learn information & techniques that could be
utilized at other mine sites with the overall goal of reducing
mine water treatment costs regionally and nationally

Additionally, solar power will be utilized to operate much of
the monitoring system
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Vatershed

— EPA & CDPHE are
in full concurrence

Community identified the boarding house as important
cultural resource; RA avoids this structure 23



Looking for the light at the end of the tunnel instead of AMD treatment into perpetuity!!
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